Abstract:The
Introduction
The Mandible orthe submaxilla isa "U" shaped bone forming the lower jaw, articulating with the temporal bone on either side. It bears a curve shaped body with two rami. Each ramus consists of two processes -coronoid and condylar.
Coronoid process in Greek korone, means "like a crown" which is a beak like projection flattened from side to side at the antero-superior aspect of ramus. In lower animals separate coronoid bones are present which articulate with the splenial, angular , suprangular bones etc to form a common "dentarybone" which is homologous to mandible in humans. There is another coronoid process present in "ulna" and a coronoid fossa in humerus.The largest portion of temporalis muscle is attached to the apex, whole of the medial surface and anterior part of lateral surface. Rest of lateral surface provides attachment to anterior fibres of masseter. These two are important muscles of mastication which show morpho -functional dependence.
Several authors have described the various shapes of coronoid process. According to IssacB 1 , Vipul 2 and Tanveer A 3 process is triangular, hook and rounded whereas Schafer 4 described it as beak shaped. The shape and size of coronoid process is influenced by dietary habit, genetic constitution, hormonaland mainly by temporalis muscle activity. Coronoid process enlargement maybe seen in some pathological condition likeosteochondroma, exostosis, osteoma and other developmental anomalies. Hernandez-Alfaro F 5 noticed a new joint between enlarged coronoid process and zygomatic bone(Jacob"s disease) which causes restriction during mouth opening. Though fracture of mandible is common, but still coronoid fracture incidence is rare (2%) and requires no treatment unless impingement on the zygomatic arch is present. Coronoid process is a membranous type of bone which can be removed intra-orally without any functional deficiency and facial disfigurement for reconstruction of orbital floor deformities, alveolar defects, paranasal sinus augmentation, non-union fracture of mandible, osseous defects reconstruction and other repairing procedure in cranio-maxillo facial surgeries. Various morphological features of mandible show changes in reference to age and sex. It acts as an anthropological marker for detection of races. The present study was undertaken to determine the variations in shape of coronoid process in relation to age and sex and compare it with other population studies.
II. Materials and methods
The present study was conducted on ninety-two dry human mandibles (48 male and 44 female) from the osteology bank of anatomy department of S.C.B medical college, Cuttack. Determination of sex was done according to following criteria"s: MaleFemale 1. Gonial eversionmarked slight 2. Chin -square rounded 3. Muscular impression -more prominent less prominent
Bones collected were then grouped into three categories I -Young age  third molar not erupted, MF towards base II -Adult third molar erupted, MF in middle III -Old age groups resorption of alveolar margin, MF towards upper margin. MF = mental foramen The study was done in different times of study period and the mandibles were examined for the variations in shape of coronoid process. Any mandible broken or dysmorphed were excluded from the study.
III. Observations and Results:
The shape of coronoid was classified into 3 types:
1. Triangular  tip pointing directly upwards 2. Rounded  tip rounded 3. Hook  tip pointing backwards 
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Fig 4 : Percentage of various shapes of coronoid process
Out of total 184 sides (92 mandibles) studied, incidence of triangular coronoid process was found to be maximum i.e.86sides (46.73%). In 32 mandiblesit was found bilaterally and in14 mandibles it was present unilaterally. Coronoid process with rounded tip was found in 35.3%i.e 65 sides .In 27 mandible it was present bilaterally and in 11 mandibles it was unilaterally. Incidence of hook shape was least 17.93%i.e 33 sides, 24 (12 mandible) bilateral and 9 unilateral in presentation. Table - 2shows gender-wise distribution of different types.In the present study we found that 48 mandible belonging to males, triangular shaped coronoid process was found in 44 sides (45.83%), round shaped in 31sides (32.29%) and hook shaped in 21 sides (21.87%). In females coronoid process was triangular shaped in 47.72%, rounded in 38.63% and hook shaped in 13.63%. In our study of 92 mandibles, 11 mandibles were of young age group, 51 of adults, and 30 of old age groups. It was found that in young age group coronoid process was round in 63.63% and rest 36.36% were triangular but no hooks.In adult age groups 48(47.05%) sides were triangular, 35 (34.31%) rounded and 19 (18.62%)hook. In old age group 50% were triangular, 26.66% were rounded and 23.33% were hook shaped. 
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IV. Discussion
The coronoid process develops as a discrete entity within the mass of the temporalis muscle anlage, subsequently it unites with the main portion of mandibular ramus at approximately eight weeks of age 6 . Standard textbooks describe coronoid process to be flat and triangular. However in many reported journalsrounded and hook shaped coronoid process was also illustrated.
The morphological variations of shape of coronoid process in our study suggest that triangular shape was the most common presentation unilaterally and bilaterally in 46.73% and hook shape being the least with 17.93% only. The highest incidence of triangular shape corroborates with findings Tanveer A et al, Vipul et al and Isaac B et al whereas it contradicts with the study done by Sinan Bakirci et al 7 in Turkish population and SM AkramHossain 8 in Bangladeshi population where hook shaped was the highest. Nirmale et al 9 studied 84 mandible and found that after triangular, hook shape was the next common presentation.
According to table 2 and graph -2, in both sexes incidence of triangular shaped coronoid process was highest but in males the hook shape was more i.e. 21.87% whereas it was 13.63% in females. Round shaped coronoid process was more in females(38.63%) than in males(32.29%). This difference in both the sexes might be due to different chewing habits, hormones, attachments and direction of pull of temporalis muscle. These findings were found to be similar to that of R Sudha et al 10 . But Vipul noted hook shape to be equal in both sexes. Vikas. C.Desai 11 found rounded type more in male which contradicts our study. Studying the table 3 & graph 3 rounded coronoid process was found maximum in the young age group with no incidence of hook shape whereas in the adults and old age triangular shape was the highest and hook was the least. Probably the difference in the shape was dueto traction by the Temporalis muscle which changes the shape from rounded to triangular as the age advances. Not many authors have reported the age wise distribution. R Sudha et al have studied 15 edentulous bones and found 53.3% to be hook which varies from our result. Finnegan, M 1974 12 and Berry 1975 13 mentioned that these differences can be due to role played by genes. On comparison of various studies of coronoid shapes in different regions of India, it was found that triangular type predominates in all the studies with hook being the second in North and South India. Rounded type of coronoid process was the second most common in the Western part of India which closely corroborates with our study done in Eastern Indian population. As mandible is one of the strongest bone present in the body its remains can be used as non metric variants for anthropological and forensic sciences. Coronoid process is suitable for donor graft site for orbital floor reconstruction. Mintz et al 14 1998 .Clauseret al 15 1995 reported the use of temporal myofascial flap both as a single and as composite flap with cranial bone, as the arteries supplying the coronoid process also supply the muscles attached to it.
V. Conclusion
Our study of anatomical variation of shapes of coronoid process suggest that triangular shape is the most common presentation in both males and females followed by round and then hook shaped. With increase in age the shape of coronoid process gradually changes from round to triangular .The prevalence of hooked coronoid process is more in males and older age but absent in younger age .
The data provided by the present study will help the dental and maxillo-facial surgeons in planning graft implants and reconstructive surgeries. More studies involving larger sample size and other group of population is desirable for better correlation of age and sex change in shape of coronoid process.
